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Abstract of JP 4363306 (A) 

PURPOSETo obtain three-branched or four- 
branched star-shaped compounds having a narrow 
molecular weight distribution and useful, e.g. as a 
prepolymer for an elastomer and a crosslinking 
agent by polymerizing a specified olefin compound 
in the presence of a special initiator and 
subsequently terminating the reaction using a 
terminator. CONSTITUTIONS olefin compound 
(e.g. o-methoxystyrene) of formula II (A is single 
bond, R<3> is H or methyl, R<4> is 
univalent organic group; Or, A is phenylene, 
R<3> is H, R<4> is alkyl) is initially 
polymerized in the presence of, as an initiator, an 
adduct between a polyfunctional alkenyl ether (e.g. 
1 ,2,3- trivinyloxyethoxybenzene) of formula I 
(R<1> is H or methyl (n) is 3 or 4; R<2> is 
trivalent organic group in case of n=3 or tetravalent 
organic group in case of n=4) and a cation-supplying 
compound (e.g. CH3COOH). This reaction is then 
terminated by using a terminator (preferably ethanol, 
dimethylamine, etc.), thus obtaining the objective 
compound of formula III ((x) is 1 -1 0000; Z is 
terminator residue). 
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7 7WM: 2-yXfJl/VDXjl/XfJk 2-y7 50 



#M¥4- 3 6 3 3 0 6 

xxj^nx^x^(Dvnx;V7W;H : 2 -7 

^ijD^i/Xfjk 2-^^^'JU+yXfjk 2-v 
>t^n+yxfjk 2 -yjl^a^vX^l^T 

[oosi] Jrvyjy [Ila] waTffl^T!>i:f 

[0 0 5 2] tl/7^> [Ila] ^fflV^^ICfe^T 
§^W^L<, ^CO^ffiiiLT. &<D-Jjm$& 
[0 0 5 3] fg-CD^ffite, tfiR**ft>SMX 

[0 0 5 4] 2:n6©*»*KK:»«lfcl»98'r*, 

[0 0 5 5] *-C0*i*T?tt, /MX«»©#ftT, H 
tfciLTTEHISWC [V] ^Sbin4tI7M-'> 

[0 0 5 6] 

R 5 r A 1 X s [V] 

rStfs«fifjftT, r + s = 3, #0, 0^r< 
3, 0Ss<3©BjRtW. ) f«7;^r^Aft^ 
ft [V] 0ffliLTIt fll&ff, hU^UD7K^ 

DUF, x«7J^x7Ay^Pn\ ^xWA 

^;i/7Ji/^x^A^a— h\ x^;i/7^^x^A^^;v 

>x7Ay7n5F, y^W7Hx7A^P'JF, 
y^^j^x^A^n^ F^WBWo E*lS 

Ttk7^> [II] /SI7*5X«)Aft&« [V] = 
2-10000 <omm, ff* L/ < tt 1 0 ~ 5 0 0 0 CDf5 

[0057] *&, *?rr«;wx«»©ji»wtUT 

;k Si#8xf;k p-?DDftitixf^ p- 
^;k2cE#igx^;k p-^F^lflxfik 

X^Wt'&W : k yX^jVX-r 
;k fF7hFD77k ^-n-^^>;i/X— x;k 
^y^PtJA'X-f^ v-n-^;i/x-^;k ;* 
h4->h;krx ^ah°l/>t+yF> k 2-j?xh 
^X^X 1, 2 -^^h^r>-X^>, yX^k>^/ 

U n— ;i/^^^;i/x— ^x^k>^U n— ;p$?x 
^x— r;k ^xfi/>^U3^^x-f 
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27 

;k 7t*-JH©I-fM^ : ti'J^X 2, 6 
-bU^fiUfUyX 2, 4->?^^t!U^X 

[0 0 5 8] ^n^W^X^St^ ¥fflTX«-fflK 

a;l<^ twi^*^ (DMmvtm^mm 

[0 0 5 9] 0. 0 0 1^MXll©ffiII/7;^ 

-;i^x— [ i ] <ZH&ffl»^ l o o 

x— [i] 0ttflj«©jtrt*, o. oo l^m^m 

[0 0 6 0] «S=C0*»Tt4, *fij^^*^>tC*fT 

nrxtfflb (ID , ;\ny>ftxx ui) **UWfB 

n> l2,ZnI 2 >ZnBr 2 ,ZnCl 2 > 
Snl 2 , SnCh *JJ3TifcfflV»6n«. ilWM'X 

JBBtt. HBlc^E^Jtrr^n^x-^ [ i ] /;P 

<Xi#2-l 0 0 0 0 OCDttffl, jfSL<B10-l 
0 0 0 0<Z>ttW£&5*T?*So 
[0 0 6 1] *»i*SlOtP7-f>fc^« [II] 
^> — «it [lib] Tg^nSTMW+^f^^ 

X p h^yXf l/X o-Xh^y^l/X m 

^ris^Vy, p — f V^Dh°^^4 1 v'X5 1 l^>, o- 

yXfl/X ra-t-yh^yXfl/X p - t - 7 h 

[0 0 6 2] 7MM^yX^l/> [lib] SfflV^S 

[0 0 6 3] u^MAPf>«H S^f$<££fiJ* 
T&D> Znl 2 , ZnBr 2 , ZnCh , 

sni 2 , snch **«w*an«, 
[0 0 6 4] 2in6©*KApy>'ft«f4*fflnfXtt2 



#M¥4- 3 6 3 3 0 6 

T;i/^x;i/x-T-;i/ [i] /tem/wfyitmn^JiVb 

fflO. 0 1-1 0 0 0> ffSKBO. 1-10 0 (DfS 
[0 0 6 5] *SS«t*V^T, I'&KJgMibTH 

mmtmm. mtx^ y >m<o^m^mmfim ^ ^ n 

^coKJS^S«a#-4 ot:-i 0 o^cotSfflTS 

[0066] *mw\z&ttz>m&sifow)¥y?fm<£7? 
x*/-;k ^n/v-JK <iv?ur\j — 

X^7^>§07^>i0±5l:, HZ (ZttflCjh»J 
fftlK 7>€r7llfl7;^^9A [V] MX 

-r^>o *?*>«»ft^HBfc*r«a'&#jha«> ; E 

0000. ffJKiii-iooon 
[0 0 6 7] *«ufc#uv-», sjefi-&«rsifi«<© 

[0 0 6 8] *«M(D J ^*j*^*-&afflft'fr«fc* 
itMfilxUl-l 0000, !ff*l<«4~5 0 0 
0, SBrSf*b<ttl 0- 1 0 0 0, *fcff£l><kJ:l 

0 — 6 0 ocDlSSlTab^o 

[0 0 6 9] 
[0 0 7 0] 
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29 

Mw, *¥^fiMn, JfctftbMw/MnB, 3t«a 

y;i/A°-^x-v 3 > • ^Dvf^77^GPC (my 

"LS 8 0 0 0 ^XrA" * * 7 A ; BgfctmxS 
"#UXfl/>yMF-8 0 2, KF- 8 0 3, KF 
- 8 0 4; ^Jg8mm, fi^3 0 0mm) iZ^D^t&tCo # 
U V-CDft^JdJStt iH-NMR (0*iflGSX- 
270, 270 MHz) fc«fc t>ftjgl,£. *fl*ftJRtt* 
(BfflHfftS*IU T2 7 0 - 3 0 j ) 

n^»tt>»^n€« (t*if^fs, tmp- 
s 3 j ) T-en^nwsLfc. 10 
[0 0 7 1] «-*jfi«fjTfflVi&^iBT;pyn;px-^ 
;i/ [i] t*?*>««ft^«to#liii#tt, ^fiT, 

[I] £S#U ^^M^>Mft^HB§Sl 

twX. 15»Blimitl:«l:DI8lft:t>OT* 
JfctftLfc, 

[0 0 7 2] (HKfgT;P^rn;i/X-^OiW 

m 20 

xf;^-;i/x-fJl/9. 9 6g (m^u^W £ 
mmzit* «Mfc*«fls^hU9A»*2. 7i g (i 

hU^'»»*DU HI 0. Og (3 
3. 7^U^;W t^h"7-n-^)lT>?E:-iJl±? 
DU HO. 5gm, 8 0 < C w e4«rreSJS*ff^t3 

(1 : 1) T?ff«riiU 1, 3, 5-^>if>hU 

B^ft^W ^ifco iR* : 6 2%, : 9 2-9 3 
t (^^fe^^) > *^»RJKX^^h;KNujol) : v 
c = c =16 2 Ocr 1 , vp h = 8 3 0cr 1 , 

[0 0 7 3] ##«2 (HBHT^^rX^X-^KOW 
«) 

S$tHMTt:y/fM;l/7t^yF7 5ml fc 
1, 1, (4-hFD^>7x-il/) X^> 40 

10. Og (3 2. 6 ^ £8#3i3\ i£»C7jc 

*ftthU^»*23. 5g 8 £8s 

2-^DDX^l/Hx^X-f^5 9. 7ml (5 8 73 

y^;w mux. 8 ot^sftMEftsffa^fc- sjs 

ffl^«*##Wl tH«lC*««tllL, 1, 1, i-h 
UX [4- (2-tfXD^^) Xh+y7xXM X* 

> (S2<2 2#B<mta« 

[0 0 7 4] ##W3 (rafrffiT^^rx^X-^KOW 
8) 50 
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30 

^\ &m&m9LTteP* i ?)VZ)l'7**zs}*7 5mltC 
1, 1, 4, 4-7"h^ + X (4-tFQ^>7x- 

M ^nA^/io. og (22. l^u^W s- 

i«t*HtthUl>A»*2 1. 2g (5 
SO^U^E/W £§siDU M£ 7 5 tT? 3 ff#[fflJf#L 
feo ^^T> ^OO^fC 2 -^DDX^HXJl/X-fjl/ 
5 3. 9ml 3 0 SAP*., 8 OtJT? 5 B^RB 

s*ftffa:o&, EjM£ttfti*#« i tnmizmmm 

1U 1, 1, 4, 4-^h^X [4- (2-tfXU 
^y) Xh + y7iXJW y^DAW>^SL iR 
$:48%, M: 1 3 7. 5 - 1 3 9t («»fi« 
S) , #£f*KX^ HJKNujol) : vc = c =16 2 0 
cm -1 , vp h =8 3 0cm _1 o 

[0 0 7 5] ##W4 (raflrl67;i/^rXJI/X— 5r;i/OH 
» 

##«3fc43^T> 2-^nnxfjHfx;Vx-rM 
toDC2-^D DXfjP^n^x-fJl/ 6 3 . 9 
ml (5 3 0 3; rj^;p) £fflV\ -€-(Offi<0^f4##«3 <h 
Hfilfcl/T, 1, 1, 4, 4 - fh7^X [4- (2- 
yD^XD^y) Xhty7xXJW ->^n-N+U">& 

[0 0 7 6] #*«5 (ra««T;i/^rx;i/x-^;Koa 
» 

##09 3fc*5V>T, 1, 1, 4, 4-^h^X (4- 

tFn + y7ixjM ^UA^U">0ftt)Dl:i, 

1, 3, 3-^h^^rX (4-tHD*y7xX« */ 
^OA^>10. Og (2 2. lSU^W ftfflV^ 
*©«OjiW4##f!l 3 tHfltfcl/T, 1, 1, 3, 3- 
T^h^X [4- (2-HXD + y) Xh+y7xX 

[0 0 7 7] ^K0|1 
S*8B5lTT+»l:»8R*Lft n - 1 . 5 

ml + fc, -f V^^tfXJI/X— ^/P«2. 0ml (3. 0 

*)V/\) **u f^o. 5mi (i. 2^e;k/i) 

JtLfco ^-^-v, n-^D->t*Rlftl, 1, 1 - 
MJX [4- (2-HXD^» Xh^y7xXW X 
^> («2©2#B©fc£«) ihU7WP»t (C 
F 3 COOH) t<Dm\\fc0. 5ml (1. 7^'JW 

l) , stfxf;P7;Hx^Ay^nu Wa^>® 

M0. 5ml (5. OSU^k/l) ^^(^)|iT*5PUT 
M^SBM&U 0 , CT?3l*niI»-&ftilM8L»:, 
^McDT^^xr*^:^^^^/— ;V (17 05UW 

tttt7K»K (8 vol %) &lC*T?ift#U 

[0 0 7 8] ^(Dte*. Mn = 1. 6 X 1 0 5 , Mw/ 
Mn=l. 0 4<0=*ttMffl#U-f V^3=-;HfX^X- 
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31 



CHa-c-H^-cT 



32 



^mm^nr-o i:©Mn«D»t waii#i^*6H 
*©tt«^*rtrrati/ft:ttj|citi. sxio 5 

[0 0 7 9] ^NMRX^HP (2 7 0MHz, C* 

r b c d e 



*DC l s ) <0iHft«: 
<H«|gEx;i/X~:r;l>> 
[0 0 8 0] 
[ftl8] 

g 

CH 2 n 



O-CH 
f 



[0 0 8 1] 5 (ppm) : # a 
H, CH 3 ) 

d 4.00 (t, 6 H, -CH 2 -) 
e 4.15 (t, 6H, -CH 2 -) 

g 4.00^:4.25 (dd, 6 H, = CH 2 
f 6.50 (dd, 3H, =CH) 



2.05 (s, 3 6.80 (d, 6 H, 

c 7.oo (d, 6h, ^mm> 

[0 0 8 2] 
) [ft 19] 



r b c d e 



CH 3 -C--<O)^0 / 



9 

CH, 

O-CH-OCCF3 
f 



11 

0 



H—9 g 



[0 0 8 3] 6 (ppm) 
II, CIL ) 

a 2.05 (s, 3 H, CH 3 ) 
d + e 4.00 (m, 1 2 H, -CH 2 -) 
f 6.15 (q, 3H, CH) 



1.50 (s, 9 



★ b 6.70 (d, 6h, ^mm) 

c 6.90 (d, en, nmm 

[0 0 8 4] 
[ft 2 0] 



★ 

f 

a r b c d CH3 

ch 3 -c-^^o^o-ch^chVch^ch 2 - 

CH 2 

6h(ch 3 ) 2 



OCH3 



J3 



j 



CH 

0 [" 

CH(CH 3 ) 2 

i k 



[0 0 8 5] (5 (ppm) 

h, ch 3 ) 



9 k 



0.90 (1 8 x 



1.20 (9H, CH3 ) 

1.40-2.00 (9 xH, -CHs -) 
2.10 (3H, CH 3 ) 
,Q 3.00—4.00 
4.10 (6H, -CH 2 -) 
4.65 (3H, CH) 
6.75-7.00 (1 2H, 3§r#$0 



f 

g+ J 

a 

d, e, h, 1 
c 
m 
b 

31*012 

mi4 3 t-> <y^;Hfx;i.x— <r)V& l. Oml (l. 5 

*JV/1) ig#U f^^\0. 5ml (1. 2t)V/l) 
^Lfc 0 ^d-v. n-^**>T?*RLfcl, 3, 5- 



4? 



50 



(gicoi#@oft^#i) tbvy)V'tutmt(Dtm 

#0. 5ml (3. 5^U^E;i//l) , &t£x^;i/7Jl/^ 
^A^DU H©A,^4j->}jHK0. 5ml (lO^Ut 
)V/\) *2:©)HTSSJinbTfi^SWS&U&, H*c>>» 

[0 0 8 6] ^cDteJH, Mn = 3. 8X 1 0 4 , Mw/ 
Mn=l. 1 2 0H*ftli#U>f V^JUfn^X— 

*CDtt»^*«*rtf 5tUfcfHHBL3. 9X10 4 fc«fc 

[0 0 8 7] je t©H*«aai#u-f vr/^tfx 
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33 

^^tizxvm^rco »&n&«#u^-»* Mn = 

1. 3X10 4 , Mw/Mn-1. 0 £tUC 

[0088] mtmz 

»*BB»TT+»lC*|ll*t»U&h*X>2- 5 0ml 
*fc, 1. 0ml (0. 3 8^/1) O^^Hf-^X 10 
-5SM)h;l/X>*Jifc£ini*., 0. 5 ml (1. 2 Wis/ 

Dai, 4-s?**tf>s«tou *i#in?fflv* 

tRCtHH#0. 5ml (3. 5 5'JWD fc, 
;m^-»?Ay?n'J F<zv\^>»ijK0. 5ml (1 
o ^;i/^E;i// i) <h£»;tT, -i5ttl&^s» 
U 3f3PflS^£M«b7c 0 HBB*»«lltR*l:» 

[0 0 8 9] *<0jl6^ Mn = 6. 7X10 3 , Mw/ 
Mn=l. 0 S^ftTKttH^SaSsRU^^Ufx^x 

— ^tfW&nfc. :©Mn©fiit fsMmfriiJ^p^s a? 

H*<D«»^*«rsiLfc»HHB6. 9X10 3 £ 

[0 0 9 0] g|jiM4 

l&^6 0t^LT, 10M 

[0 0 9 1] ^<D^^ Mn = 1. 5 X 1 0 5 , Mw/ 
Mn=l. 1 0 ©£*K1S^ U < y ^jHfz;Px- 

*©«»W*«T*i:l/&tHiltl. 8xi o 5 t«t 5K? 
[0 0 9 2] %KM5 

5ml*tC, ^V^;Hf^;VX-fil/^0, 2 5ml 
(0. 3 5WD **U 4-5?*** 
>0. 5ml (1. 2^/P/l) ftflSJUU *J6W1^I^ 

Utfirafto. 5mi (3. 5^;v^e;p/n x&)vr 

HOA.**>JBF*0. 5ml (105U 
3^1:2 -H^D + ^x^Tirr- h 0. 2 5ml 40 

(o. 3 8^/1) ft an*, fi-&ia«£4 otti, 

[0 0 9 3] ^CD^^ Mn = 2. 8 X 1 0 4 , Mw/ 
M n — 1 . 0 4(D=*aiI^07^n* 1 JV-a 5 #5 

3W^*TatL,fcfHMI2. 6X1 0 4 <h£<-S:L 

[0 0 9 4] Hfc, ^^UY-^7MJ«»)St 
SCfclCtD, itUI<0#U 2-7irh*>'X5 1 ;i/trx;P 50 



#M¥4- 3 6 3 3 0 6 
x— rJl'ft* U 2 - 1 FD^^xfjUfxjI/X-rJW: 

[0095] gmm 6 

3H««5fc*v^T, ^yy^;nfx;i/x-T-;i/co«t>D 

\Z9cT2 - b'XD^yXW7tf - h 0. 2 5 ml 
(0. 3 8^I//1) 4 Or^R^a^&fJ 

-rV^;Vfcfx;i/X-^0. 2 5ml (0. 
3 8WD tan** JEK4 O^Tl^KM^^^ 

[0 0 9 6] ^(DjftM, Mn = 2. 3 X 1 0 4 , Mw/ 
Mn= 1. 1 l^H*Kii^D^^^'jV^#^tl 
fco ^Mn©|lt ftaD#l^*6=*COtt»?3V 
£*r*iLft»*«2. 6X1 o 4 tti<-Sbfcp 

[0 0 9 7]Mtr, rO^UV-ftT^UJUTK^f 
£££££0, MK0#U2-7tb+yX^I/Hxjy 
x— r^S^U 2-hHo^yX^HxjVx-fJH: 

[0 0 9 8] *JfiW7 
t>f V Mfr^X-fJl'S 0 . 5 ml (0. 7 

/i) **u »i!i*t-i5Cfcm&. 

h*X>Tf*|{Lftl, 1, 1-hUX [4- (2-tf 
Xn^v) Xhty7xXM X^> (*2<£>2#@<Z) 
ft^«T) t3Dft**t©W0. 5ml (3. 03 U 

^;k/i) . stfa^teMifJ (znh ) <z>x-<r;M8 

* (0. 2^UWD ft2KOJBfc*JqLT«^ftH 
»U -1 5tTlWl^«LL -tODffc 4>fi 
07>^7^W^/-;l/ (3 0 0^UW1) 

m±b V9j»*mt (s vol %) t> *fc#T»fe»u 

[0 0 9 9] ^Jg*, Mn = 2. 8X 1 0 4 , Mw/ 
Mn=l. 0 4^RIi#U^V^fJl/l:X^X- 

*CDtt»^«S*rtt-5tU&IH|t«2. 6X10 4 fci 

[0 10 0] 5ISE^J8 

l, 3, 5-^>*>hU*;p#>«hU (2-tfxn 
x^ (8ioi#goft6Kf) ta^blcSSoo 

(3. 05U^/D ftffl^fc*ttSWWf7i 
P^fiifcbfcflg;^ Mn = 3. 3X1 0 4 , Mw/Mn = 

1.04 cr>H*ttma!# u -f v r/^Hf x;io:-5MM« 

[0 10 1] *jfe«9 
a*#HaT7?+»tC«f«ffi*Ufch;Px>3. 0ml* 
fc, 2 - HXD^yXf Jl/7tr- h£ 0. 2 5ml 
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35 

(o. 3 s^ejv/d mffiv, mmommz-i s^ctc 

ffi^Lfeo *«CT5Tffl^fc#3P#:0. 5ml 

(3. 0 5^/1) fc* 3*^ (I2 ) £>HI/X> 

«tt (9. o^;^;i//D i:^^0iBtc*snUTa^ 
£»*&U -15WlWI^»8Lfc, a*tt* 
MM 5 &M«fcJ§flsLT#U v-£#fco 

[0102] ^fig^ M n = 1 . 9X10 4 > Mw/ 
Mn=l. 0 8 ©Z*ftIi#TJ 2 - 7t h+^Xf 
fcfx;i/X— T^WfrftBttft- ilWMncoffl», ttflQffl 
^*6H*<Ott»T^*fiET*tUfcttl|tffl[ (1.7 
x 1 0 4 ) (C,fc<— SUi- 
£MM 1 0 

fg*»H»TT-h»fc«fH«»L&hJPx>3. 7 5ml 
p-* ht^Xfl/^O. 2 5ml (0. 38^ 

£^ hjl/X>tfRlfil, 1, 1-hUX [4- 
(2-HXD=^» Xb*^7x-JH X^> (g2C0 

2#g0fc^i) i:a^ib7j<^i:CO#aPftO. 5ml 
(3. 3^U^;i//l) , fttf3 9fcMftfl>X— r^ig' 

^ b 



56 



*$!0. 5ml (3. 3$U^/D SlIOJBTjgjDU 
ft. ^>1©7>^7*^&^^/-;1/ (3 

(8vol %) X\ ^7?#T?Sfc#U MMt*ft3B«S« 

[0 10 3] GPCM ^-NMRTML^I, 
10 ftSn&K^fftt, Mn=l. 4X10 4 , Mw/Mn 
= 1. O5 0H*«iS#y (p-^b^/Xfl/» 

»f^«t5ti/fcfHEf l. 5xi o 4 ^£<-g: 

[0104] ] HNMRX^WV (2 7 0MHz, C 
DC Is ) ©Mgl: 

[0 10 5] 
[ft 2 1] 



f 



^ ^3 g h k 

CH 3 - C- <Oh 0 0-C CH 2 -C H VOC H 3 




1 



J3 



[0 10 6] (Hppm) : tf— 9 f 0.90 ( 9 H, 

CH 3 ) 

g + h 1.20-2.20 (9xH, -CH 2 -CH-) 

a 2.10 (3H, CHs ) 

k 3.00 (9H, OCH 3 ) 

c 3.10-3.40 (6H, -CH 2 -) 

d 3.00-4.00 (6H, -CH2 -) 

3 3.70 (9 xH, OCHs ) 

e 3.00—4.00 (3 H, -CH-) 

b+i 6.25-7.05 ( 1 2 (x+1) H, 

mm 1 1 

mmmi ofcewr, Hray/i^xjkx-^&uT 

1, 3, 5-^>1f>bU#;M$>*MJ (2-Hxd 

[0 10 7] G P CJkZf 1 H-NMRtMlfeS^ 
UZtlTzM^mt, Mn=l. 6X1 0 4 , Mw/Mn 
= 1. 0 6©H*«aa#U (p-^h+yXfl/» 

fl^a«*jjrr*tb&tMMii. 5xio 4 tx<-$k 

[0 10 8] Efc. _tBH*«Mffl#"J (p-* 



30 mmv, =*M<D*fo<D3^<DttT)vm&&inikftB 

LT^yv-Sift, GPCT»«fLft»* SSft 
Mn=5. 0X1 0 3 , Mw/Mn = 

1. 0 7^&. 
[0 10 9] HJfcWl 2 

[0 110] GPCitf l H-NMRT»ffLft»*, 
40 t#£>tl7cfi^#:te, Mn=l. 4X10 4 , Mw/Mn 
= 1. 0 6©H*MM1#U (p-^b*yX^I/» 

»T««*rtW*tLftifHWil. 5X1 0 4 £<£;<-gc 

[0 111] ^jfcffll 3 
mmWl OfcfcV^T, p-^h*yXfl^> (0. 38 

<Dftt>v\zp- 1 -yy^sT&vy (0. 

26W1) ftJBl^ I-&l*t2 5tibfcH*a 
XMN 1 0 tBitL^U^-tfffc. 
50 [0 11 2] GPCSIf ^-NMRTML^f, 
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37 

SSnfclMil Mn=l. 3X1 0 4 , Mw/Mn 
= 1. 0 7©H*Ilffl#y (p-t-^WxXfl/ 

©tt»^*«6i-«i:U&fHMtl. 4X1 o 4 

[0 113] 4 

fcft, RJSfl^p- t -:/h^>X^Ix>2 5ml (0. 
2 6^e;i//l) flflE*2 5 , ClC*flLT2l©|IB 

(8vol %) T> #V>T*Tgfc#U 

[0 114] GPC&IJE ^-NMRTMUcg* 

U (p-t-^b^/XfV» t*6&5Mn = 3. 
0X1 0 4 , Mw/Mn=l. 0 5OH*IIl7'n7 

[0115] :©Mn #30* 1 £H**t 
£«T*£LftMM2. 9X1 o 4 ££<-g:L£o 
[0 116] _hffin3KUT-£^fc**Tffla't 

«^tfc<to, *mio#u (p- t h^vx^p 

» (p-fc?x;i,:7x dIL, ftWc 

[0 117] *J6«1 5 
*Jt«l Ofcfc^T, p-^h*vXfl/> (0. 3 8 
^/l) ©ftfoOfcp- t-^h^->X^I/> (0. 

2 6*;i//l) ftJSK MS£2 Bttl/fcEWttSfat 
CT1 0 ^R«fcLTp- t -r/Hr^X^ 1 L 
&tfc p-^h + yXfl/>2 5ml (0. 3 8W 

1) Sim** 2 5tt:2 0Ml^«lLL 
flk *!07>^7*^tf^^/-Jl/ ( 3 3 0 5 U 



55 



CH 2 =CH-0 G 



CH 2 -CH-0 




* [0 118] GPCStf 1 H-NMRWtrLfe^S, 
#6n&«-&#f4, #U (p-t-^b+yXfl/» 
(p-;* h^>X^>) fca>Sfc*Mn=2. 
8X10 4 , Mw/Mn- 1. 0 6©H*»Mi7 # ny 

[0 119] COMnOtlt fHni#l#^#SH#a* 
^^SiL&ttJMl2. 9X1 0 4 £Jc<-SL&o 
[0 12 0] StC. ±|B3aRUV— 

J0 » *#u (p-H-jV7x;-i» nmz 
[0121] mmmi 6 

BITtf »i:«llfcn - ^f > 1 . 5 
m\fp\Z, -f V^/UfXJI/X— ^JV£2. Oml (3. 0 
^;l//l) fu-vO. 5ml (1. 2^;l//l) 

coi } 4-y**U->«»aiiU ^coSS^ortcffi 
fJLfco ^C-v, n-^**>T?(HRL;fcl, 1, 4, 
4-^h^X [4- (2-lfnn^v) Xh^/7x 

^ x;M ^DA*u->tbU7;wn*i (cf 3 co 

OH) tO#jqft:0. 5ml (1. 7 , R 

tflf*7K-!)A^Dy H©^*>»«0. 5 
ml (5. O^U^k/l) ^^cojiET^iPUTfi^^M 

>^nr*^^tr^^y-;i/ (3 3 0 5U^/i) <d 

m (8vol %) ««t«SES»4b 

[0122] ^COte^, M n = 1 . 6X10 5 , Mw/ 
^ Mn=l. 0 6(Ora*KSa!#U-f V^^tf^x- 
?;^#6n&. C0Mn<D*MU fWP# 1^39* era 
*©tt^*feflrt-«tU&»J|c«l. 8xio 5 tJ: 

[0123] ^NMRX^hiV (2 7 0MHz, C 
DC Is ) 

<GWi6fc*x;i/X-T-;i'> 

[0 12 4] 
[ft 2 2] 

i g 
0 0-CH=CH 2 



0-CH=CH 2 



[0125] 6 (ppm) 
H, v^P^it>li) 
d 4.00 (t, 8H, -CH 2 -) 
e 4.15 (t, 8 H, -CH 2 -) 



2.25 (m, 8 



4.00^4.25 (dd, 8H, =CH 2 ) 



f 6.50 (dd, 4H, =CH) 

b 6.80 (d 3 8h, 

c 7.00 (d, 8h, ^mm) 

50 [0126] 
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[ft 2 3] 



59 



CH 3 

CF 3 COCH-cf^O 

4 



CF 3 COCH-0 

II I N. 

0 CH 3 



40 




g 

d e CH 3 

^0-CH0CCF 3 
f 0 



0-CHOCCF 3 
CH S 0 



[0 12 7] (Hppm) : g 1.50 (s, 1 

2H, CHs ) 

a 2.25 (m, 8 H, SspU^ltfryW) 
d + e 4.00 (m, 1 6 H, -CH 2 -) 
f 6.15 (q, 4H, CH) * 

1 

„ b c d CH 3 



«b 6.70 (d, 8h, ismm 

c 6.90 (d, 8h, $fmm 

[0 12 8] 
[fc2 4] 



och 3 




0.90 (2 4 x 



[0 12 9] 3 (ppm) : tf— # k 
H, CH3 ) 

f 1.20 (1 2H, CHs ) 

g+j 1.40-2.00 (1 2 xH, -CH2 -) 

a 2.10-2.40 (8H, l/9U<\tt>W 

d,e,h, i,n 3.00—4.00 30 

c 4.10 (8H, -CH Z -) 

m 4.65 (4H, CH) 

b 6.75-7.00 (1 6H, 

mnm 1 1 

a#MftTT?t»fc»»»l/tn-^>2. 5 
^V^JVb^X-rJ^l. Oml (1. 5 
}6#U ^u^O. 5ml (1. 2^;v/i) 
CD1, 4-$>:fr**>SjSllllU SSJafift^O'Cfclft 
JtLfc, ^JI^ n-A4rD->T?*RLtl, 1, 4, 
4-^h^+X [4- (2-yn^D + '» Xh^> 4? 
7xXJl/] ^^n-\^>i:hUy r ^*D^<hcr)#iD 
frO. 5ml (3. 55U€V1) * RtfX~P;i/7;]/3: 
XW^P'J PCDA.^-9->aKS0. 5ml (lO^'J^E 

[0 13 0] ^GOjgjft, Mn = 3. 7 x 1 O 1 , Mw/ 

Mn=i. o 8<oia*«aa!# T J-f y^;i/tfr:;vx— 
T-;i/^#^n^ 0 uMn©m ftstifti^H^^E 

*©«»W*«t-*i:l/&milt3. 9X1 0 4 let 



2, 



*H2 

:h(ch 3 ) 2 

j k i k 

[0131] safiw 1 8 
a**BaTT+»C«||(e»Lfch;VX>2. 5 0ml 
fftd, 1. Oral (0. 3 8^l//l) CD^^;l/Hx;i/X 

--r;Koh;vx>»«ftiin*, o. 5 mi (i. 2^/ 

1 ) CD 1, 4-^***>S«HnU *»J16tffl^ 
fciMCtfJlIft 0. 5ml (3. 5^U*;P/D X 
WJ^X^A^nU HCDA.+ij->»iRO. 5ml 

[0 13 2] ^C0Sg*> Mn = 6. 6 X 1 O 3 , Mw/ 

Mn = i . 0 6 oa>M£ra*KM^ U ^ ?;Hf ~ 
BB+Oft^^J*^"* £ U&fW* 6 . 9X10 3 t 

[0133] mmmi 9 

6JC*ViT, M-&»flE*6 CCtUT, 10ft 
BI^S«*b&. *OW4*Jfi«l 6tH»fc»fPU 

[0 13 4] -€-(D*g^ Mn = 1. 6 X 1 0 5 , Mw/ 
Mn=l. 1 QOm$tt£mtfV-1Vtt)V]£~)VX.*-- 
fM^6tlft. 21 COM n CDteta, ftanffia^&M 
*08»f««t«t5il/ftil'Ml. 8X10 5 iJ; 

[0 13 5] HJSM2 0 
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5ml*(C, -f V^;Hfr:^X— 0. 2 5ml 
(0. 3 5^/1) »*fU 

>0. 5ml (1. 2*)V/\) £feWU m&M 1 6 t 

HUfd-Hufro. 5mi (3. 5^;^e;I//1) x^;i/ 

y^-^Ay^'J H<OA.^U->**0. 5ml (105 

5&3^{C2-h*-D^vX^;PT^^-hO. 2 5ml 
(0. 3 8W1) £SB^ l^MS§4 0ttl, 

3^raa-&^^Lfco JK»tt*»«i 6tmm\zmft 

[0 13 6] Mn = 2. 6 x 1 0 4 , Mw/ 

Mn= 1. 0 6<DB3*SMai^ny^n#Uv— «s#6 

at*« fc rstUfcM'#«2. 6X1 0 4 i:<fc<-tt 

[0137] Kfc* 2io#uv-fty;p*^jp*5W»-r 
x— ^;i/£#u 2 -t HP^^x^VHr^x-fJM: 

[0 13 8] 1 

ofcfe^T, ^y^;nfxjpx-^;KDftfc 
0fcifc"F2 -tfxa^^x^Tir^-h 0. 2 5 ml 
(0. 3 8WD £iP^ 4 0 £ CT2B#R9m-&£fT 

<y^;Ptfx;i/x-x^o. 2 5 mi (0. 

3 8^/1) II:4 0t7?lW^ii 

[0 13 9] ^(DffiM, Mn = 2. 4X 1 0 4 , Mw/ 
Mn = 1. 1 Q<Dm#&mM7ny##V*?—&U*>il 

*drrstufctw«2. 6xi o 4 \z^<-m^ 9 
[0140] ^\z, ccD^UT-syj^uan/KiHSf-r 

x— ^l/fta^U 2 -t: HD^yXf;Vh^^x-f;K: 

[0 14 1] *SS«2 2 
fi*3*HftTT-h^ii«f»(e*Lfch^x>3. 5ml* 
t^y^;i/Hx;^x-^;V^o. 5 mi (0. 7 6t^ 
/n **u Riuie-isicfcmft. tc-^ 49 

h;i/X>T*RLfcl, 1, 4, 4-t-H^^X [4- 
Xh^yVx^W v^a-M^/ 
^a^ft^SltCDftaifrO. 5ml (3. 0 

1) , Rtf 3 9ftMI& (Zn 1 2 ) ©x-?;M8* 

(0. 2 5uwi) &z.<Dm\zmuisX&&&mi& 

U -1 5 < CT?l«pBBS'&&3llH*Lfc. *©gfc» '>fi£> 
T^xT^^^y-;!/ (3 0 05UWD co 

^hU9A**tt (8 vol %) TT, *fc*T?«5lH/, « 
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[0 14 2] -£<Bj|6** Mn = 2. 4 X 1 0 4 , Mw/ 

Mn=i. o 6(DEi*«fiffl#u-f y^5=-;nf— ;px- 

^^ft&n&o Jl©Mn<0*{4, ftto*ldfrT*&ra 
*ott»T^«-r*tbfcfHHB2. 6xio 4 IcJ; 

[0 14 3] *«W2 3 
SJ6OT2 2K*V^T, ^SaffthLT, h^X>T*KL 
fcl, 1, 4, 4-T-h^X [4- (2-7"n^xn 
lh + 3/7x=;W ->*D^*tf>£3*flaK* 
<£>ttftl#: (3. 05UWD £fflV^ci^I«2 
2 <h|W|S^Lfeig*, Mn = 2. 8 X 1 0 4 > Mw/M 
n=l. 0 7©P3*ttaS[#U>f y^iUfn^X— r 

[0144] mmm2 a 

a*#HaTT+»tc*ija«;*ufch;px>3. omi* 

fc> 2-H-D^yXWtf-h^0. 2 5ml 

(o. 3 s^ejv/ l) jg#u 7§«ccdsS£- i 5t:tc 

«^Lfeo "tZl'V *Jt«2 2T?«^fc#jW#0. 5ml 
(3. O^J^Jlz/l) t, 39* (Is ) <30h;i/X> 

[0 14 5] ^<0j|8*> Mn = 1. 6 X 1 0 4 , Mw/ 
Mn=l. 0 6©P9*ttaiB#U 2 -T-fe h^r^xg 1 ^ 

tfx;i/x-^;i/^#enfco ^OMnotlt Wjp^i 

^3^6ra*oa^3W**r«tbfctw« (i. 7 

X10M te«fc<-»l,&. 
^lft^J2 5 

a**HaTT?+»t»«««Ufch;Vx>3. 7 5ml 
p-* h^>X^l/>£0. 2 5ml (0. 38^ 

)v/\) mmv, mwtvumz- 7 sxiiz&mL fr 0 * 

£^ h;|/X>T#S?Lfcl, 1, 4, 4-^h^^X 
[4- (2-HXD + y) Xhty7x^JW i/9U*\ 

^•y-><h3 9>fb**^(OftJP#:0. 5ml (3. 

)V/ 1) , S«3 9ft36»<OX-?^»*0. 5ml 
(3. 3 ^ U j]// 1 ) ££<BJireSfctl[JU ««t£-7 

8CT2 0«rlBiW»L'ft:tl, - 1 5 r^T^MLTfi^ 

/l) 0«»KJ:D*'&«#jI:U S-&#:£^tr fl^tt 

(8vol %) *(f^T?*Tft#L, »«t#**»^^r 

[0 14 6] GPCM l H-NMRW«fLft»*, 
i^tlfel'&ffl Mn=l. 5X1 0 4 , Mw/Mn 
= 1. 0 5©B9*«affl#U (p-yh*yXfl/» 
T$>ofe 0 Z(DMn(DmZ, #JJU#= 1 ^HH*COft 
^38f«fe/jrt-*tl/&tl«ltl. 5X1 0 4 ick<-^ 
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[0147] ^NMRX^MP (2 7 0MHz, C * [0148] 
DCh ) (DM&m: [ft2 5] 

f 

b c d CH 3 



I 



g 



<§>~ CT 0- CH-e CH 2 -C H VOC H 3 

0CH 3 



JA 



[0 14 9] 6 (ppm) : t°-^ 
H, CH3 ) 

g + h 1.20—2.20 (1 2 xH, 
a 
k 
c 
d 
j 
e 



0.90 (12 



CH2 -CH-) 



2.10-2.40 (8H, ^i7U^\^>m) 
3.00 (1 2H, OCH3 ) 
3.10-3.40 (8H, -CH 2 -) 
3.00-4.00 (8 H, -CH 2 -) 
3.70 (1 2 xH, OCH3 ) 20 
3.00-4.00 (4H, -CH-) 
b+ i 6.25-7.05 (1 6 (x+1) H, 

1, 1, 3, [4- (2-tfnn^v) 

ih^y7x-;i/] ^2n^tt>£svifc7kmt<Dtt 

JttffcO. 5ml (3. 3 3U*;k/l) £^fc£JW2:* 
I«2 5iW*fcLT*U7-ftftft. 
[0 15 0] GPCStf'H-NMRTMl/fcfe^ 

Mn=l. 4X10 4 , Mw/Mn 30 
= 1. 0 9©B9*jiMi!#U (p-^h^>X?l/» 

^^sriwstbfctuwii. 5xio 4 tct<-a 

[0 15 1] ^KM2 7 

[0 15 2] GPCRtf ^-NMR^ffbfclB*, 
Mn=l. 4X10 4 > Mw/Mn 

= 1. O5©0*ssa#u (p-^h^^>x^i/» 

«^f#±*T«tL&tHMtl. 5xio 4 

[0 15 3] 8 
*K«2 5fc;6l*T, p-^h+vXfl/> (0. 38 
*JV/1) <DR£>r)\zv- t-^h^->X?l/> (0. 
2 6WD fcJBK a-&fi**2 5Ctl/fcfiWI4 
*Jt«2 5 tH8l:LT#'JT-S#fc, 50 



[0 15 4] GPC&« ^-NMRT^ftbfc*!*, 
ftSnfcfi'&fftt, Mn=l. 4X10 4 , Mw/Mn 
= 1. O6 0K*liI*U (p- t-^h^X^Ix 
» T^^feo IOMn0f(t tfftl* 1 B 
©«fea^*4*rsib&ttj|t«1. 4X1 0 4 

[0155] mmM2 9 

*S609 2 5 fcH«fcLTp-* h^-/X^l/>^a^b 

KJ6*fcp- t-^h^X^^ 5ml (0. 
2 6^/1) £Jn*_, M«S2 5 t Cfc#fiLT2Nfffl 

(3 3 0^UWD CD^P^JzDM^^ 

(8 vol %) X\ *^T?*T«&#U 

[0 15 6] GPCS^^-NMRTMUc^ 

»sn&»*#tt, #u (p-^b^v-x^k/) 

U (p- t -^>^/X^l/» i*6»SMn = 2. 
8X10 4 , Mw/Mn=l. 0 5OT*IIi^n^ 

[0 15 7] COMnOtlt ttiflfr 1 S 

fi5frrstL&tmt«2. 9xi o 4 i«t<^[i&. 

[0 15 8] 3Efc, ±E3#Uv-ftJMfc*»Tr»8-r 
SCifc-fcD, **l©#y (p- t -^h^v-x^l- 
» ft#y (p-tfrz;i/^x/-;W fc£&u 

[0 15 9] £jKM3 0 
W&9i2 5 fcfcHT, p-^h*vX^> (0. 3 8 

^e;i//i) ©ftbDi:p-t-^h^>xfV> (0. 

2 6WD feffl^, iaaEe2 5Tctbfca^a** 

W2 5 iHS&fclxTp- t -^h^>X?l/>Sl^L 
&«, p -;* b^rz/X^U>2 5ml (0. 38W 
1) 2 5t:tC2 0»BBfi-&*«M«b&o ^CO 

f£> ^*C0T>^^T7K^tT^^/-;l/ (3 3 0^U 
^;l//l) ©**fc±D*&*#ikU m-&#ft*tMB 

^%^fffeo ^(Dm^mtt, 9trmM*mw (8voi 
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[0 16 0] G P CTkX$ 1 H-NMRTMl/feSl> 

nsnfts^ii #u (p- t-^h^^>x^i/» 

0X1 0 4 , Mw/Mn=l. 0 8M*III^O-y 

[0161] ^Mnoit ftHwffi^a^sra*^ 
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£jST££Lfcfh»B2. 9xi o 4 ^j;<-g:bfco 

[oi6 2] jetc, ±B3*uv-ft*fl:*#Tf»a-r 

££<h(;:<£D> l*jffil<Z>#U (p- t -^h^X^U 



(72) ^0J^ ftp ID 

*BffXfflff«BUC5TB 3 #12^ 



—108- 



